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The study examined whether deaf children *s gesture 
systems are structured at the morpheme level of analysis. A 
3-year-old deaf child from the authors' previous study was selected 
and all of his characterizing signs produced during a 2-hour 
naturalistic play session in his home were videotaped. Each sign was 
coded in terms of its handshape, motion, and place of articulation. 
Analysis revealed that his signs could be described in terms of 
handshape form/measuring categories and motion form/meaning 
categories. His signs were composed of a limited and discrete set of 
10 hand and 9 motion forms each of which was consistently associated 
with a distinct meaning and recurred across lexical items. Further 
analysis suggested that he used discrete forms to represent objects, 
actions, and traits in his world despite the fact that one can 
manually represent movements and shapes in a continuous fashion, pis 
signs also appeared to be organized in relation to one another, as 
opposed to being organized only in relation to the objects they 
represent. (CL) 
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The Development of Morphology 
Nithout a Conventional Language Model* 

Susan Gol din-Meadow & Carolyn My lander 
The University of Chicago 

iNTRODUCTlON 

The language-learning child in all cultures is 
exposed to a model of a particular language and, not 
surprisingly, acqui'-es that language. Thus, linguistic 
input clearly has an effect on the child's acquisition 
of language. Nevertheless, it is possible that 
linguistic input does not affect all aspects of language 
development uniformly, and that variations in linguistic 
input Hill alter the course of development of some 
properties of language but not of others. In our own 
work, we have focused on isolating the properties of 
language whose development can withstand wide variations 
in learning conditions — the -resilient" properties of 
lancjuage. We have observed children who have not been 
exposed to conventional linguistic input in order to 
determine which properties of language car. be developed 
by a child under one set of degraded input conditions. 
The children we study are draf with hearing losses so 
severe that they cannot naturally acquiriP oral language, 
and born to hearing parents i^o have not yet exposed 
them to a manual language, pespite their impoverished 
language learning conditions, these deaf children 
develop a gestural communication system which is 
structured in many ways like the communication systems 
of young children learning language in traditional 
linguistic environments (Feldman, Goldin-Meadow It 
Gleitman 19781 Goldin-Meadow 1979, 1982| Goldin-Meadow Ic 
Mylander 1983, in press). 

In our previous work we have shown that the gesture 
systems our deaf subjects develop are structured at the 
fr^f?^r if''*^ °* analysis, i.e.. there are patterns 
Identifiable fgrggy. gestures in a string. However, 
natural languages, both signed and sPokcn, are known to 
be structured at many differ^t levels of analysis. If 
a hierarchy of structured leyels is common to natural 
languages, it becomes important to ask whether the deaf 
childre in our studies display such hierarchical 
structure as well (i.e., is hierarchical structure a 

resilient- property of language?). Consequently, the 
primary objective of this study is to determine whether 
the deaf children's gesture systems are also'structured 
at a second level of analysis, the level of the 
morpheme. Thus, wq ask whether structure exists uithin 
gestures as well as across them, and consequently 
whether aspects of morphological structure can be 
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dvvulopvd by m child Hithout thm bsnv^it of a 
convvntional languagv auxlcl • 

Backoround , Sign languagss of th« daaf ar« 
autonoexHim languages which ar« not dvrivativv from thm 
spokvn languages of hearing culturvs (Klina Ic Bvllugi 
1979). A sign languagv such as AMrican Sign Language 
(ASL) is a primary linguistic systvm passvd down from 
on« g»n»ration of d««f p^oplv to th« n«xt and is a 
language in ths full linguistic s«ns« of th« word ~ it 
has structural propvrtivs (as dofis a spokvn language) at 
syntactic (Fischsr 1979) Liddvll 19&0), iMrphological 
(Fischvr 1973) Kli«a It Bvllugi 19791 H.Donald, 1982| 
Newport 1981) Supalla 1982) and ^'phonological " (Battison 
1974) Lanv, Boy»s-Bra9M tc Bvllugi 1976) l«v«ls of 
analysis. *« 

Dvaf children born to dvaf parvnts and vKposed fro* 
birth to a conventional sign language (e.g., ASL) have 
been found to acquire language naturally) i.e.* these 
children progress through stages in acquiring a 
conventional sign language similar to those of heci ing 
children acquiring Ji conventional spoken language 
(Hoff Mister It Wilbur 1980). Thus, in the appropriate 
linguistic environ«snt (a signing environ«ent> , deaf 
children are not at all handicapped with respect to 
language learning. 

However, 90X of deaf children are not born to deaf 
parents who could provide early exposure to a sign 
language. Rather, they are born to hearing parents who 
quite naturally expose their children to speech 
(HaffMister It Wilbur 1980). It is extreinely unconuiion 
for deaf children with severe to profound hearing losses 
to acquire the spoken language of their hearing parents 
naturally, that is, without intensive instruction. Even 
with instruction, the children's acquisition of speech 
is Markedly delayed when compared either to the signs of 
deaf children of deaf parents or the speech of hearing 
children of hearing parents. By the age of S or 6, and 
despite intensive early training prograns, the average 
profoundly deaf child has only a very reduced oral 
linguistic capacity at his disposal (Conrad 1979). 

In addition, unless hearing parents send their deaf 
children to a school in which sign language is taught, 
these deaf children will not be exposed to conventional 
sign input. Under such non-propitious circunstances, 
these deaf children might be expected to fail to 
coeeunicate at all, or perhaps to comeunicate only in 
non-*syAbol ic ways. This turns out not to be the case. 

Previous studies of deaf children of hearing parents 
have shown that these children spontaneously use syi»bols 
(gestures) to coMunicate ev^n if they are not expos^td 
to a conventional manual language model (e.g., Tervoort 
1961). These gestures »t a « ief #rred to as ''home signs.** 
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Early studivm, howvver, did not esk Hh«ther home sign 
mymtvms mrm &tructur«d am human languagas ar«« As a 
rvsulty w« hay* focused particularly on th« structura l 
aspects of dvaf children's horns signs and hava attempted 
to determine which linguistic properties found in 
natural child language can also be found in homm signs. 

The Spontaneous Sign Svmtems of Dg af Children; 
Syntactic Properties,' We obseryed the home signs of 6 
deaf children of hearing parents in Philadelphia /jnd 4 
in Chicago. He found that all 10 children deyelcped 
systems with a number of lexical and syntactic-semantic 
properties comparable to early child language (Feldman 
et al. 19781 Boldin-MeacioH 1979, 1982). In addition^ we 
inyestigated the possibility that the deaf children 
might haye learned their home sign systems from their 
hearing parents. In particular, we asked whether the 
parents, in an effort to communicate with their 
children, might not have generated a structured gesture 
system which their children then imitatedy or whether 
the parents might not haye shaped the structure of their 
children's gestures by patterning their responses to 
those gestures. We found no evidence for either of 
these hypotheses (Goldin-Headow l< Hylander 1983, in 
press) • 

The children developed 2 major types of lexical 
signs: 1) deictic signs used to refer to people, 
places, and things (e.g., pointing gestures which rely 
on context for interpretation)! and 2) characterizing 
signs used to refer to actions and attributes (e.g., a 
fist held at the mouth accompanied by chewing CEAT3, or 
the index finger and thumb forming a circle in the air 
CR(XiN03). 

In addition, the children concatenated these lexical 
items into sign sentences expressing the semantic 
relations typically found in child language. We use 
linguistic terms such as "sentence" loosely and only to 
suggest that the deaf children's gesture strings share 
certain elemental properties with early sentences in 
child language. As an example of a sign sentence, one 
deaf child pointed at a block tower and then signed HIT 
(-fist swat in air) to indicate that he had Just hit the 
tower. In another example, the same child signed HIT, 
then pointed at his mother to request her to perform the 
hitting. These sign sentences were found to conform to 
regularities .of 2 types: 1) Construction order 
regularities which describe where a particular case or 
predicate tends to appear in a sign sentence (e.g., the 
sign for the patient, apple* tends to precede the sign 
for the act, EAT)| Z) Deletion regularities which 
describe the likelihood of a particular case or 
predicate to be omitted in a sign sentence (e.g., a sign 
for the patient, apple, »«ould be less likely to be 




122 



CMittvd in a s«nt«ncfo about »tilng than would a sign for 
tUm actor, boy)* 

Finally, th« children nmrm abl« to g»n«rat« novvl 
co«pl«x sentvncffs (containing at IvAst two propositions) 
from co«>binationji of simplsf one-proposition sent«nc«s. 
For .•xafliplvy ons c».ild pointsd at a tower, produced the 
HIT sign and then the FAIJ. sign (flat palm flops over in 
air) to comment on the fact that he had hit Cactt3 the 
tsvf«^ and that the tower had fallen Cacta3. 

MORPHOLOGICAL PR0PCT7IF5 OF THE DEAF CHILD 'S SIGN SYSTEM 

As described above, our previous work focused on the 
structural regularities across signs in our deaf 
subjitcts' gesture sentences. For the purposes of this 
"syntactilc** analysis, we treated each sign as the 
minimal meaning-bearing unit. However, in examining the 
corpus of signs produced by each child, nm began to 
notice certain sub-*sign forms (e.g., handshape and 
motion) which seemed to be associated iiith consistent 
meanings, and which seemed to recur across different 
signs. For example, one child used the same motion form 
(moving the hand forward in a straight line) to mean 
''movement along a linear path** in at least 2 different 
signs, once with a fist handshjpe (resembling a person's 
hand moving a lawnmower in a straight line) and a second 
time with a flat palm handshape (resembling the 
lawnmower itself moving in a straight line). In 
addition to suggc^sting that the child can focus either 
on a person acting on an object or on the object itself 
in generating a sign, this example also suggests that 
handshape and motion might be separable sub-sign 
componeni:^ within the child's gesture system. 

A second type of example further reinforces the 
hypothesis that the deaf child's signs are divisible 
into components. Several children produced signs 
composed of 2 conflated motions, and at other tices 
produced these same motions in 1-motion signs. For 
example, one child produced a conflated 2-motion sign to 
describe snow falling: a palm with the fingers spread 
handshape (representing particles of snow) was movTd 
downward in a linear path Cmotion 13 while the fingers 
were wiggled treotion 23 (-snow-FALL+FLUTTER-) . The sxme 
child at other times produced each of these motions in 
separate 1-motion signs: The finger wiggle motion was 
combined with the spread palm handshape to mean 
"snow-FLUTTER** And the linear path motion was combined 
with the spread palm handshape to mean "snow-FALL. 

These examples suggest that at least some of the 
deaf children's signs are decomposable into smaller 
morpheme-like components. Nevertheless, these examples 
do not by themselves provide evidence of svstewatic hand 
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and NKstion morphemvii* as th«s« s«l«ct«d case* may not b« 
rvprvssntati vv of th» child's «ntir« laxicon. In ordvr 
to argu* that thv dvaf child's signs ar« consistently 
divisible into hand and motion iKorpheMs, w« must rvvien 
th« corpus of signs as a whol* and shoH 1) that the 
child has a limited set of discrete hand and motion 
forms which .cc^prise his lexical items, 2> that a 
particular hand or motion form is consistently 
associated with a particular moaning (or set of 
meanings) throughout the child's lexicon, i^nd 3) that a 
particular hand or motion form recurs across different 
lexical items and thus is not limited to a single and 
(for the child) potentially unanalyzed lexical item. 

Recent research on the ^Igns of A5L that are highly 
mimetic in form has shown these signs to be composed of 
combinations of a limited set of discrete morphiemes 
(HcDonaXd 1982; Newport 1981| Supalla 1982). These 
sign& appear to be constructed from handshape, movement 
and placement morphemes which combine with one another 
in a rule-governed fashion* To determine whether our 
deaf subjects' gestures can also be characterized by 
systematic combinations of meaningful forms, we selected 
one of our original subjects (David) and analyzed all of 
the characterizing signs the child produced during a 
2-hour naturalistic play session videotaped in his home 
when he was 3;ii» an age at which both deaf and hearing 
children learning conventional languages have iiypically 
already begun to acquire certain morphemic distinctions 
(e.g., MacWhinney 1976) Supalla 1982). Following the 
ASL literature on morphological structure in mimetic 
signs, we coded each sign produced during this session 
in terms of its ha^idshape, motion, and place of 
articulation.* Reliability between two independent 
coders was 85-95% agreement for handshape, 83-93X for 
motion, and BBX for place of articulation. 

Handshaoe Horphcmes 

Handghape Forms . Following Supalla (1982) and 
HcDonald (1982), we coded each handshape according to 4 
Dimensions: the shape of the palm, the distance between 
the fingers and the thumb, the number of fingers 
entcnded, and the presence or absence of spread between 
th3 fingers. We began by coding handshapes without any 
pre-established categories alo.ig these dimensions* 
Thus, for example, we wrote down the distance (in 
inches) between the fingers and \humb of a particular 
handshape and did not try to force that hc^ndshape into a 
limited set of thumb-finger distances. We found, 
however, that David used only a restricted number of 
values cn each of the 4 dimensions (see Table 1 which 
cSisplays the handshapes David used on these tapes 
described in terms of the 4 dimensions).' In fact. 
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David us«d fmMrr valuK on c«rt«in erf thm dimensions 
than «f*« us»d in ASL (n.g., David usad 3 valuas for 
thu»b--fing«r distancsl Supalla lists S valuas for ASL) 
and h« us«d thvm in a Mor« rvstrictvd way than is 
typical of ASL (©.g., Oavid ussd 2 fing»rs «>ctend»d only 
with a straight pal« and -t-SpreadS in ASL Supalla finds 
that 2 f ing«rs can bv usvd with a straight or round palfa 
and with or without spread) • 
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The handshapes ws found in David'ti signs turn out to 
be, for the most part, the unmarked handshakes of ASL 
(cf., Klima l( BeXXugi 1979), and the handshapes deaf 
children learning ASL from their deaf parents produce in 
their initial stages of acquisition (Mclntire 1977). 
Moreover, the most frequent of David's handshapes, the 
Fist, 0, C, Palm, Spread Palm, and Point, also turn out 
to be Just those handshapes found in the spontaneous 
gestures accompanying the speech of hearing chiloren 
asked to explain conservation during a Piagetian task 
(Church V Qoldin-Headow 1984). These handshapes thus 



ERIC 



8 

BEST COPY AVMiLMdL 



125 



appMr t2» b* cofMion in tha coA«u.ii cat ions of both dvsf 
and hMring individuals and it i« thsrsfor* not 
surprising that th«y appear in Davitf's Uxicon. 

Handr^haoe Form-MganinQ Haopino, Urn saw above that 
David useO a limited set of discrete Ciandshapes in his 
signs. We nent determined whether those handshapes 
mapped in any systematic way onto categories of 
meanings. We found that David used his handshapes In 3 
ways {cf« Table 2>t to represent the way m hand is 
shaped as it HANDLES an object, to represent the shape 
of an OBJECT itself, or to function like a pencil TRACE 
of the extent of a static object or the path of a moving 
object. DaviO's OBJECT and HANDLE handshapes are 
reminiscent of the classifier and instrumental 
handshapes, rcapectively, described for ASL <cf., 
Frishberg Kegl !< Wilbur 1976? McDonald 1982> 

Supalla 19S2> and his TRACE handshape resembles those 
handshapes Mandell (1977) cites in his descriptions of 
sketching in ASL. Within the TRACE category, note that 
the 0 hanv is used to trace the extent of static objects 
and is thus distinguished ^ron the Point hand, which is 
used to trace the path of suving objects. 

Table 2 displays the handshapes David produced in 
1-motion signs, classified according to form and type of 
representation. Listed in each category are all of the 
objects David chose to represent with that form <the 
number in parentheses next to each object represents the 
number of times the handshape was used for that object). 
For each group of objects, we were able to abstract a 
common attribute shared by all objects in that group. 
That common core we take to be the meaning of the 
handshape morpheme. AH of David's 101 handshapes in 

1- motion signs could b\f classified into categories 
defined by parii4^1ar hand forms and object meanings. 
In addition, 22 (92%) of the 24 handshapes in David's 

2- motion signs (not shown in Table 2) were found to 
conforic to the form/meaning criteria established on the 
basis of the 1-motion signs. It is worth noting that 
only two handshape categories were represented in the 
set of 2-i3)otion signs David produced — the Fist form 
meaning ••Grasp small Ic long object- and the Palm form 
meaning "Vehicle or animate object** — suggesting that 
in David's system there may be additional constraints on 
the types of handshapes that can be used in 2-motion 
signs. 

Although most of the handshapes in Table 2 were used 
to represent 'a set of (more than 1) objects, 4 were used 
for single exemplars only. The Thumb was used once to 
represent pushing a button. The other ? handshapes, V, 
L, and F (all of which are marked handshapcii in ASL), 
are conventional gQ5t«:res within our hearing culture, 
representing scissors, a gun, and a coin, respectively. 
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It is important to note that the handahape David 
u%md in his signs was nnt necessarily a literal 
representation of the nay a hand grasps a particular 
object in the real world. For example^ the same for« 
(the Fist) was used to represent grasping & balloon 
string, drumstick and handlebars, objects which vary in 
diameter. Thus, David did not appear to distinguish 
objects with varying diameters within the Fist category. 
However, he did distinguish objects with small diameters 
as a set from objects with large diameters (e.g., a cup, 
a guitar neck, the length of a straw) which were 
represented by a C hand. Overall, David's handshapes 
appeared to be discrete categories rather than analog 
representations of Veal world** actions. 

Hot ion Morphemes 

Motion Form , Friedman (1977) isolated manner of 
motion as a fundamental aspect of movement in ASL. In 
analyzing David's signs, wa similarly focused on manner 
of motion, i.e., the way in which the arm and/or hand 
movYd. We found 4 types of hand movements (open/close, 
bend, wiggle, finger revolve) and 4 types of arm 
movements (pivot, partial -revolve, full-revolve, rotate) 
in David'^s signs. We noted that arm movements, either 
alone or in combination, perforce create different 
trajectories traced by the hand. The shape of a 
trajectory is determined (1) by the type or types of arm 
movements used (e.g., a single wrist pivot results in a 
small arced trajectory; an elbow full-revoWe combined 
with a shoulder pivot results in a circular trajectory) 
and (2) in instances of pi vot -combinations , by how those 
movements are combined (e.g., if 2 pivots in a 
combination move in opposing directions, the resulting 
hand trajectory is linear).' We also found that 
movements (or combinations of movements) in David's 
signs varied in dirzctionality — some were 
unidirectional and others were bidirectional. 

Table 3 display:* the different motion forms plus a 
**no motion** category found in David's signs. Each 
motion form was defined in terms of types of movemc^nts 
(alone or in combination) and directionality. The 
resulting 9 motion forms are reminiscent of (but not 
identical to) the motion morphemes Newport (1981) and 
Supalla (1982) isolated in their descriptions of AS'.. 

Motion Form-Meaning Mappino . We next dctcricined 
whether each of the 9 motion forms was associated nlth a 
particular class of meanings. We found that David used 
most of his motion forms to represent actions but also 
used some to represent descriptive traits. Table 4 
displays the motions David produced in his 1 -mot ion 
signs, classified according to vorm and type of 
representation. Listed in each category are all of the 
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1 2) Coobiutloo of Fill Kivolvit 


Unl or 11 t 




1 ani Pivots 


1 




1 3) Mrltt Kotitit 


11 t 




1 4) Fiostft Kivolvl 




Uil 1 



(^tfl/Cloii 1 Hifti or Flfl|Ki QpH or Clctl 




1 lUfli or FUitri tui 

-I 



tMl 



1 FUSKI Klsili 

1 

Xo Rotioa I Kioi kiU li plici 

I. lotli 1-ootloo Hi 2-i9tloft tlQst irt UcluiH io IMt tiklcl 
Mltflrtctlonit} II s kUirictluiK 



U«l or 111 

1- 

II 1 

1- 

II I 



I 10 (.OS) 



S (.63) 
S f.02) 

3i (.If) 

Unl • 



action* or trait* David cho«e to represent with that 
motion -fora. As we did for the handshape analysis, we 
were able to abstract a coe^n action or description 
meaning for ffmch category. 92% of David^s 171 itotions 
in l-«otion signT could be classified into these 
categories (the 13 exceptions are not included in Table 
4)« In addition, 16 (81X> of the 19 motions in David's 
2-motion signs (not shown in Table 4) were founc' to 
conform to the form/moaning criteria establishet? oo the 
basis of the l*>fliotion signs. 

Handsha oe and Motion Combinations 

We have shown that David's signs can be described in 
terms of handshapo form/meaning categories and motion 
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BEST COPv 



l«f»t Arc 



Short Arc 



l^c 

To 4 rro 



Circular 



C^HHl/CIOM 



Ha notion 



TAtCC 4 
notions In S»fiatlan Slfno 



Action 



CK«Aga ol (.ocatlon alonf a 
•tralfht ^athi 4 171 
•now fall III, akato 
fll#a III, turtlo t« 141, 
M««y to 111 



O.T«cr|^tlon 



Otan«a of location to or 
fro« a particular on^folntl 

* nil 

ponny t* to 111, aeoop 
aroan to 121, MNoal Up 
to III, ttiaan aov* 131, 
o«vo aurfaco to 111, 
ra«ov« ahirt froo 131 



I 

I — 

I C«tvnt or Outllno of 

I object! 7 1141 

I tall hat 12), lonf no«o 

I III, mI#« h«t 111, |or»f 

I baartf |4|, |er>f tlo III, 

I lanf atratt 14), outUno 

I oouBtacho III 

I — — 

I 
I 
I 
I 
I 
I 
I 
I 



llaorlvntatlon at tKo ba* 
flnnlnf or an^^alnt of o 
Cl«an«o ol location! 7 171 
^on hat til, Katio alt III 
Jak «ao4 111, INt baf 
III, put atra^ 111, |MJt 
baar |||| r»«iov« h4t III 



Chanfo Orlantatlon by - 
oovlnf back mn4 forthi 
10 IS4I 
hit turtlo 111, ta# liMth 
III, blr4 Minfa 4tmp 121, 
buttarfly Mln«a 4t^p I2I, 
atruo fultar I3I» oovo 
ahovlccaa In mn4 out III, 
oovo «ultar up an4 rfo^n 
121, boat 4r%m 1311, P«va 
rmtp% %jp mf\4 I9I, 
«la9 oavo ill 



havo tn circular path or 
rotato around a«lai 7 llll 
turn bat arountf CSI, turn 
atraw around III, rotato 
otMTlnf whaol 111, Mavo 
btlloan atrln« in circio 
131, turn crank III, twiat 
Itnote III, *4**a| rolato III 



Opmn or Cloaai 3 f7) 
u^alla opan III, tant* 
atralfhtvn Vp III, 
aclaaora cut 131 



•nrfi 3 131 
flah a«lo III, birrf Mlitf 
4%mp III, tc»oa curl m, 
praaa fun hao*ar 111, 
proaa button III 



Wlt9>»i 2 131 

•<«ow «|utlar 111, play 
p* >• 121 

M4 Ooj*ctt 7 1241 

holrf u*brallo III, h«f«tflo- 
bara C2I, rolna 121, 
banana I2l«,atra«« l|||» 
CM^ 121, atOAAch 141 



Orlantatlon objactt 
upturn*^ no«o 141 



1 1411 



Objact Calatal 3 llll 
hat 121, noaa C|>, atraM 
131, aclaaora 121, 
caIn 131 
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for«/i,.anino c.t.gori.«. How.vw, w. h.v* not y.t shown 
that . ,ivn in D.v d'« .y.f • „.« . co«posit, of h.nd 

? hcnd«h*p. and motion ar« «.p.r*bl. unit.. 
Sine. «ign« .r. composed af h.nd. movino in «p.c.. it i« 
not PoMible to find h«,d.h.p.s which «?. 
up.rat«d from th.ir nwtion.. N.verth.l.ai, if find 
lian L^'?*'"'*'';/' uniquely .».oci.?^'„ Jh^" 

«ign but i« co«bin.d with „v«-.l diff«-.nt isotioni in 
diff.r.nt «ign«, th.n w. h.v. .vidmc. th.t th. 

iv«?ii"'"s;';r, " indep«,d.nt unit in D.vid'. 

«y.t««i. Similarly, if . .otion i« co«bin«l with 

iiJdri;« in diff«.«,t ,igns, th.r. i« 

.vid.nc. for th* separability of that .otion. 

TablB 5 present^ tha nu»b*r of types (and tokens) at 
•igns produced by David, classified icc^d?no to 

iPlil T 2 Pnf^i°"; i"^'" * »^*nd.hap.s 

r; and Spread Pal«> were found in 

•otions. Moreover, all of the motions .xcept Higal! 
S*^? l^Jl'' i" combination with at least 2 Ind a. 2.ny as 

■ »i*"«'s»i*P»«- These & handshapes and all of 
the motion, except Wiggle thus satisfy critJr as 

coabined with only 1 motion and V occurred with 2 
motions, onn of which was "no motion.- ^c^ M that in 
Table 2 each of these 4 handshapes was us.^ to r.pre.^t 
only one object rather than a class of object^. ?h" 

H^nH^l""* ^" "^^''^ contain th.« 4 ' 

handshapes .ay in fact be unanalyzcd wholes in which 
handshape and motion are cct isolable units. 



DI5CUSSTPH 



n^rui.!^^'^"' ^"■P"* °* «iOn« David 

produced can be characterized as a svst» of hInH 

motion morphemes, in particular^ Savid-rs^Jn^ wSrC 
composed of a limited «,d discrite set of HanS Ind 9 

with a distinct meaning .nd recurred across Sil^^JrJr^ 
lexical items. Thus, David's signs appeared to be 
thl?'hi*"*"r coionenS:, 
't"?h" ijjn uJel. '•""'"^^ -y*'- structured 

.inn/r" n'"''?!;^*"* points are worth noting about the 
signs in David'u gesture system. First, Savirused 
discrete forms to repre.enf: the objects actions !nd 
traits in his world despite the fact fhlf i„ , 
modalifu . "H»i.w zne tact that in the manual 

•oaaiity one can represent movements and shaoes in a 
continuous fashion. Although mimetic signs in 
conventional sign languages'such as AsZSCre Originally 
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TAKES 

NinmiM ml RotiM CotkUitiMi ii Sjviri t-MiM Sl|ii« 

iM! Short 
liactr Ire Arc 



Hit 2 (4) 2 (2) 

0 A U2) t (t) t (t) 

C HO * 

roiit t (t) 2 (4) 2 (2) 

rill 3 (3) 2 (2) 2 (21 
PiU tftui \ It) 

V 
I 



Arc 
To ( Frf 


Circulir 


Oped/ 
Cloii 






flotiM 


2 (201 


2 (4) 








3 (S) 


2 (tl) 


2 (31 








4 (U) 


t (2) 


2 (2) 








t (2) 




t U) 








t <3) 


4 (It) 


1 (1) 


t (t) 


2 (3) 




t (4) 


2 13) 




1 (t) 


1 (t) 


2(3) 





t (t) 

1 (S) t (2) 



t (t) 



t (3) 



I. Ui firit iMiltf rtpriicflti the totil milrr of mtmi tries of iiini Uiii fniuH 
u Ihit ciliiory; thi ftttfcitf U iiruthcses represents the tetil autler of toteos, 

thought to be built on just such an analog use of 
•oveaent and space (DeMatteo 1977), current research has 
shoHfi the signs of ASL to be composed of combinations of 
a limited set of discrete Morphemes in the sign systems 
of deaf adults (McDonald 19821 Newport 19811 Supalla 
1982). Moreover, during the acquisition process, young 
deaf children acquiring ASL from their deaf parents do 
not learn the signs of ASL that can be seen as analog 
representations of movement and space any more easily 
than they learn the signs that cannot be seen as analoa 
representations (Meier 1981). Thus, sign systems, be 
they conventional or individualistic, appear to be 
characterized by a system of categorical rather than 
analc}gic representation. 

Second, David's signs appear to be organized in 
relation to one anoth-^r, as opposed to being organized 
only in relation to the objects they represent. One 
indication of organization across lexical items is the 
fact that David's signs, at times, adhered to sign-sign 
constraints (i.e., the fit between a sign and the rest 
of the signs in the lexicon) at the expense of 
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sign-obJ«ct constraint* (i.n., thm fit b«tH«»n m «ign 
and thm object it repr«s«nis>. The 2 hand sxcvptions in 
^ David's 2-»otion signs illustrat* this point. Recall 
; that only two handshapes aeemad to be allowable in 
David's 2-«otion signs and that this s«t included only 
one HANDLE handshape ~ the Fist. In exception 1, the 
J Fist hand was inappropriately used to represent 
J contacting the back oi a turtle, a referent that fits * 
^ David's Meaning category "Contact large surface** and (on 

the basis of the properties of the object) should have 
; been represented by a HANDLE Palm. David appeared to 
i use the formally appropriate Fist rather than the 
; seeantically appropriate Pal«» suggesting that formal 
considerations may override semantic considerations in 
David's system. Similarly, in exception 2, the Fist 
hand was inappropriately used to represent grasping a 
J small short knob, a referenL that fits David's meaning 
category "Grasp small object cf any length** and (based 
j on the properties of the object) should have been 
J represented by a HANDLE 0. Again David substituted a 
, Fist (the handshape for small lono objects), adhering to 
the formal constraints on handshapes in 2*motion signs 
at the expense of sign-object constraints. 

We have described the gestures developed by a deaf 
J child with hearing losses so severe he cennot naturally 

acquire oral language, and born to hearing parent© who 
^ have not yet exposed him to a conventional manual 

language. Despite his impoverished language-learning 
; conditions, this child developed a gestural 
. communication system with structure at the sign level, 
i.e., a gestural system whose lexical items were 
organized with respect to one another, with component 
pieces of form and component pieces of meaning 
* inter-relating the items. These results suggest that a 
child can develop the rudiments of a structured 
communication system — including structure at a 
morphological level — even without a conventional 
language model to guide his development. 



♦ We thank R. B. Church ^or her help in coding and 
anlyzing the data, and our subject and his family for 
their continued cooperation and friendship. This work 
was supported by a grant from thi* Spencer Foundation. 

1. "Spontaneous** here is not meant as a developmental 
statement: Undoubtedly, the development of the deaf 
child's sign system is influenced by both internal and 
external factors. We use "spontaneous** only to 
distinguish our subjects' individualistic sign systems 
from conventional sign language systems (e.g., ASL, 
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Signed English). 

2. Place of articulation will not be discussed in this 
report. 

3. hkimbers reported for handshape (Tables 1 and 2) 
reflect signs in Mhich handshapai was codable regardless 
of whether the corresponding nation could be seen and 
coded* SiAilarly, nuabers reported for motions (Tables 
3 and 4) reflect signs in tf«hich motion was codable, 
again independent of whether the corresponding handshape 
could be coded. Numbers reported for hand and motion 
combinations (Tabl« 5) reflect signs in which both 
handshape and motion were codable. 

4. For combinations of pivotSf the trajectory depends 
on hoH the movements are combined. If each pivot moves 
in the same direction (- Opposition), the trajectory 
produccKJ appears arced in shape, e.g., an arm flap in 
which the arm pivots up from the shoulder as it also 
pivots up from the elbow. In contrast, if the two 
pivots in a combination move in opposing directions 
Opposition), the trajectory produced appears linear, 
e.g., an arm push from the chest straight forward in 
which the shoulder pivots from from right to left 
(counter-clockwise) aw the elbow pivots from left to. 
right (clockwise). 
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